Introduction
As a consequence of new diagnostic and therapeutic options in cancer treatment and increasing numbers of patients, the medical costs of cancer care have grown considerably in the past 2 decades [1, 2] . Although innovations in cancer prevention, diagnosis, and treatment improve patients' quality of life and chances for survival, they come at substantial economic costs for healthcare systems, insurers, and society [3] . With regard to strategies for cost containment, 3 main terms are commonly distinguished: rationalization, rationing, and prioritization. While through rationalization existing efficiency reserves are to be exhausted, rationing is commonly understood as withholding beneficial interventions mostly for cost reasons. Prioritization is often a prerequisite for rationing decisions, which means ranking medical treatments according to their importance [4] [5] [6] .
Many authors and experts maintain that limited financial resources and rising costs make rationing in oncology unavoidable (e.g., [1, 2, 4, 7] ). Nevertheless, healthcare rationing or the withholding of beneficial interventions is a matter of debate (e.g., [6, [8] [9] [10] ) since the ethical responsibility of physicians to offer the best available medical care to their patients is in conflict with their role as gatekeepers of limited healthcare resources [11, 12] .
The establishment of guidelines on how to tackle the increasingly pressing issue of cost containment in times of rising costs for cancer treatment requires empirical data on how physicians currently handle resource constraints. A review of the international literature indicates that while particularly in the United States much empirical research has been done in the past decades on rationing healthcare in general (e.g., [8-11]) , there are few studies with a specific focus on rationing cancer care [13] [14] [15] [16] . In Germany, there are hardly any quantitative or qualitative studies available that investigate the attitudes to and determinants of rationing, especially with regard to the oncology sector [17] [18] [19] . Thus, in 2011, we conducted an online survey with physician members of the
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German Society of Hematology and Oncology (DGHO) on how cost pressures were currently affecting their clinical practice. As previously published, although the majority (70%) of the 345 participating oncologists reported that they withhold therapy because the evidence for costly intervention was not convincing enough, over half of them (59%) said that they rationed approved treatments because of an unfavorable cost/benefit calculation [20] .
In this article, we present additional quantitative results of this survey among DGHO members and complement these findings with qualitative data from open-ended responses with regard to the following questions: i) What are oncologists' perceptions and strategies in relation to dealing with cost pressures?; ii) Who should decide about withholding beneficial treatment, and how do they see their role in rationing decisions?; and iii) What strategies do respondents suggest for dealing with cost issues in oncology?
Methods

Questionnaire
We used a 36-item, self-administered, online questionnaire which covered a broad spectrum of information on different aspects of rationing cancer care. We collected data on i) the prevalence of different rationing strategies; ii) the reasoning against costly treatments; iii) perceived effects of limited resources in general; iv) self-reported knowledge of physicians about the cost-effectiveness of cancer treatments; v) attitudes towards potential approaches to resource restraints; and vi) demographic information. Replies to topics i), ii) and vi) have been previously reported [20] , whereas responses to the more subjective topics are presented in this report as descriptive quantitative and qualitative data. In a general open question at the end of the questionnaire, respondents were invited to comment on their experiences with regard to rationing in a free text format. The strategy thereby was to generate more detailed responses in order to gain a deeper understanding of the perspectives of physicians dealing with cancer care rationing. Similarly to other studies, we considered the free text contributions as qualitative data based on the criteria of sufficient length and depth [21] [22] [23] . The questions/answers from the questionnaire as well as the statements from the free text sections quoted below are direct translations of the originals and were translated collaboratively by 2 persons in order to minimize subjective bias.
The survey was approved by the ethical committee of the University of Erlangen and meets the standards of the Declaration of Helsinki (2008).
Qualitative Analysis
The open-ended responses from the free text section were analyzed following the techniques of qualitative content analysis according to Mayring ([24, 25] ). The central aim was to structure the content of the statements by extracting notable aspects in an abstracting, summarizing way allowing a systematic comprehension of the data [25, 26] . For this purpose, all passages were coded and grouped around a few central categories, which were validated internally by intercoder consensus between 4 researchers (E.C.W., J.S., K.M., S.F.).
Results
Sample
A total of 345 DGHO members participated in the survey; the response rate was 17%. Respondents were predominantly male (83%) and board certified in hematology and oncology (72%). Several physicians reported having cared for both inpatients (59%) as well as outpatients (88%) in the past 6 months. Most of the respondents were aged between 46 and 55 years (45%), 36% were younger than 46 years, and 19% older than 55 years. 55 (15%) respondents used the opportunity to comment in the free text sections. The extent of the free text contributions ranged with regard to the number of lines from 1 to 25 with an average of 9 lines. The majority of the respondents commented upon i) their perception of cost pressures and strategies in dealing with related aspects; ii) views on being responsible for rationing decisions; and iii) suggestions regarding strategies for cost containment (table 1) .
I) Perceptions and Strategies in Dealing with Cost Pressures
Almost all survey respondents (n = 339; 98%) stated that stewardship with regard to the available resources is a self-evident requirement (table 1) . Interestingly, more than half of the respondents assessed their own knowledge about the cost effectiveness of available measures as only moderate (n = 170; 49%) or low (n = 22; (11) 16 (5) 4 (1) In the case of limited resources, it is principally justifiable to withhold selected medications and measures which are very expensive and to offer cheaper and slightly less effective alternatives instead.
42 (12) 144 (42) 79 (23) 75 (22) 5 (1) Decisions to limit medically beneficial treatment should be made above the physician-patient level, e.g. by a national commission.
108 (31) 120 (35) 57 (17) 54 (16) 6 (2) If a healthcare system cannot afford to pay for all medical beneficial services, the physician caring for a respective patient is best equipped to decide what kind of service a patient should get in the individual treatment situation.
69 (20) 98 (28) 83 (24) 91 (26) 4 (2) Fernau/Mehlis/Schildmann/Krause/Winkler Oncol Res Treat 2017;40:490-494 492 6%) and thus considerably lower than their perceived knowledge about the effectiveness of the measures (table 2) . 54% (n = 186) indicated that dealing with the cost side of treatment consumes a good part of their working time (table 1) . In addition, 72% (n = 247) confirmed that within the last 5 years cost pressures have increasingly compromised their satisfaction with their work as a doctor (table 1) .
The majority of oncologists (n = 252; 73%) reported that they negotiated reimbursement with third-party payers in situations in which they felt pressured to withhold costly treatments; most of them did so less than once a month (n = 191; 55%) as previously published [20] . Through qualitative analysis, we can now add that several oncologists are concerned that the delay caused by funding negotiations or the lack of personnel compromises the quality of care:
'In my view, the restrictive legislation concerning the off-label use is also a consequence of resource constraints and results in a deterioration of patient care, only due to the delay of clarifying the cost coverage.'
There are also concerns that withholding indicated measures for financial reasons might be 'hidden' behind medical decisions:
'In the case of therapies that are principally indicated but feared for cost reasons, a medical contraindication is sought to avoid the decision for the expensive therapy that would actually be necessary. ' Respondents also reported that cost containment measures, especially staff reductions due to rationalization procedures, result in uncompensated extra hours because of increased administrative work for the oncologists.
II) Who Should Decide about Withholding Beneficial Treatment? Views on Responsibilities Regarding Rationing
The survey shows that oncologists are ambivalent as to who is best suited to decide about resource rationing: on the one hand, the majority of respondents (n = 228; 66%) agree that decisions to withhold beneficial treatment should be made above the patientdoctor level, for example by a national commission (table 1) . On the other hand, almost half of the respondents (n = 167; 48%) support the suggestion that the doctor caring for a respective patient would be in the best position to decide about the distribution of treatments in a system that cannot afford to pay for all beneficial treatments (table 1) . Analyzing the last two items together, 47% of respondents are (rather) in favor of decisions above the patientdoctor level, 28% are in favor of decisions by individual physicians, 21% support both types of decisions, and 5% decline any type of decision.
In the free text section, there were also supporting and opposing statements concerning the role of physicians as gatekeepers. The ambivalence is illustrated by the following extract from a physician with an ambiguous opinion, showing intra-individual uncertainties concerning responsibilities for decisions on withholding beneficial treatment:
'
Regarding the decision which therapy should be financed, I am divided: On the one hand, I do believe that we as physicians, who are informed about the individual situation and the individual fate, know best which attempts should still be made. On the other hand, we can't always carry the burden of ethical decisions alone.
The following comment argues for physicians as decision makers in resource rationing:
'If not all useful medical services can be financed, the physicians responsible for the individual patient are the best to decide which patient receives which treatment in the individual situation.'
In contrast, some argue that putting physicians in the position to ration based on subjective criteria would lead to injustices since patients who are for example older or less well-informed/less educated would be discriminated against:
'The amount society is willing to pay for medical care has to be defined by a board above the physician-patient level. Otherwise a 2 (more)-tier healthcare system will develop (which is already happening every day) in which the physician decides arbitrarily in accordance with his ethical attitude. ' Many free text respondents made a strong case that politics should set the stage for dealing with scarce resources:
'The political level has to provide a general framework in which medical measures can be restricted without coming into conflict with the patient's rights.' 'It is an imposition by the government that collective ethical issues (…) are resolved on an individual ethical level (…), for example when the physician has to allocate how much treatment the patient is 'worth'.' III) Suggested Strategies for Cost Containment
A strong majority of survey respondents (n = 287; 83%) agree that lower prices for expensive medications have to be negotiated with pharmaceutical companies (table 1) . Free text comments suggested alternative strategies for cost containment: passing on some of the costs to the insured, financing of phase IV studies by the health insurance companies and sick funds, reduction of administrative and overhead costs (quality management and medical controlling of the sick funds). Evidence-based assessment of the cost- (14) 287 (83) 6 (2) My knowledge about the cost-effectiveness of the measures available to me 22 (6) 170 (49) 147 (43) 6 (2) 10-point scale from 1 = very low to 10 = very high; category building based on: scale values 1-3 = low, 4-7 = moderate, 8-10 = high. benefit ratio of new drugs was a frequently mentioned strategy for cost containment (via prioritization of expensive procedures). A narrow majority of the respondents (n = 186; 54%) accepts the possibility of using a slightly less effective but cheaper treatment for cost reasons (table 1) . In the free text sections, some respondents suggested 'marginal effectiveness' as a rationing criterion (benefit argument). Others considered both aspects in a cost-benefit calculation: 'To me, the more interesting discussion is why drugs that show statistically highly significant results (…) but only achieve a few days of prolonged survival and are additionally burdened with high toxicity and monthly therapy costs of €4,000-6,000 appear in the guidelines without critical appraisal of the proportionality of the measure.'
Discussion
In Germany, social legislation guarantees that beneficial and cost-effective interventions must not be refused. While rationing is not done explicitly and denied by politicians, some data suggest that implicit rationing takes place in the German healthcare system [17, 18] . As inpatient and outpatient sectors in Germany are characterized by tight budgets, a discussion about possible rationing, especially for expensive cancer treatments, has started [4, 19] . It is highly controversial whether physicians should have a role in rationing decisions on the micro level. While some say that obviously withholding beneficial interventions is at odds with a physician's obligation to his/her patient's best interests [8] , opponents claim that physicians are in the best position to allocate scare resources to their best effect [27] .
The present study addresses the lack of research on the role of physicians dealing with cancer care rationing by investigating the experiences and perceptions of oncologists in Germany. We showed earlier that bedside rationing is happening among German oncologists, albeit infrequently and with regard to treatments that are arguably marginally effective [20] . The same applies to other countries in Europe [6] and the United States [9, 10, 13] as other empirical research has demonstrated.
The key findings of our study based on quantitative as well as qualitative data are:
i) Cost considerations and negotiations are gaining in importance and consume more working time in the perception of oncologists. This negatively affects their satisfaction with their work as an oncologist. Our results highlight that the connection between cost pressures and dissatisfaction with work as a physician already pointed out in other studies [18] also applies to the oncological sector. A possible explanation for this finding is that the majority of oncologists see themselves obliged to treat their patients independently of cost considerations. It will be increasingly difficult to adhere to this moral claim with regard to the rising expenses in treatment and care.
ii) Oncologists are concerned that the quality of care will suffer from rationalization measures as well as from implicit rationing. The qualitative data analysis showed oncologists fear that staff shortages as a result of rationalization and treatment delays due to negotiations for funding may threaten the quality of medical services. Physicians also commented that they react to the perceived cost pressures with cost-benefit considerations based on the individual case. Additionally, more than half of the respondents stated that they rationed approved treatments because of an unfavorable cost-benefit calculation [20] . In line with Strech et al. [7] , it can be assumed that the currently prevalent implicit rationing strategies are inconsistent and less transparent and promote unequal treatment. This highlights the need for the development of explicit criteria which are ethically and legally more justifiable.
iii) With regard to their role in allocating resources, oncologists are quite ambivalent, and bedside rationing might lead to role conflicts. The responses to where rationing decisions (if unavoidable) should best be made showed supporting as well as opposing positions to the notion of oncologists adopting the role of gatekeeper. Some of the comments in our study underlined that physicians who are informed about the individual situation are best equipped to decide on treatment. However, a larger part of respondents considered gatekeeping to withhold treatments at odds with their role as advocate of their patients' best interest. This position can be regarded as common in the medical as well as the ethical literature (e. g., [8, 9] ). Thus, an important consequence of cost containment measures and perceived cost pressure is that oncologists experience a role conflict, namely the tension arising from being a patient's advocate while at the same time assuming responsibility for the hospital's or society's limited resources.
The present results emphasize the claim that a broad public discussion and an interdisciplinary debate are required to establish a clearly defined as well as legitimate basis for decisions on rationing and priority setting [19] . Overall, a case can be made that the oncology community is called upon to contribute to the political and societal discourse about setting limits fairly [28] . First steps have already been taken with ASCO (American Society of Clinical Oncology) and ESMO (European Society for Medical Oncology) developing frameworks and criteria for the value-based evaluation of cancer treatments [29, 30] .
Our study has several limitations. First, the quantitative survey has the shortcoming of a low response rate of 17% (21% of actively practicing physician members) as is often the case with physiciandirected questionnaires addressing sensitive topics [6, 31] . Additionally, only 55 of the 345 respondents used the opportunity to comment in the free text section. This means that the perspectives and views of the participants cannot be considered as representative of all oncologists. The second limitation is that self-reports in the free text section can only capture instances of rationing of which physicians are aware. Third, we can assume that the participants' comments in the free text section were influenced by the previous closed questions of the survey.
Conclusion
Our findings emphasize that cost pressures leading to rationalization and bedside rationing are profoundly affecting the clinical practice of German oncologists. This underlines that the essential question is not whether rationing takes place but how rationing can be performed fairly in order to avoid or minimize significant quality restrictions and to clarify the responsibilities of physicians. In light of medico-ethical considerations, implicit rationing is especially questionable due to the lack of transparency regarding the allocation criteria for scarce resources and the resulting risk of unequal treatment. It is therefore desirable to determine explicit criteria above the physician-patient level, guaranteeing transparency for patients, physicians, and the public based on a broad social agreement. Thereby the demand for fair treatment of the patients would be met, and the physician's dual role as patient advocate and gatekeeper for expensive treatments could be made easier.
